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To  Recipients  of  Cooperative  Snow  Survey  and  Water  Supply  Forecast  Reports: 

The  climate  of  the  cultivated  and  populated  areas  of  the  West  is  characterized  by  relatively  dry  summer 
months.  Such  precipitation  as  occurs  falls  mostly  in  the  winter  and  early  spring  months  when  it  is  of  little 
immediate  benefit  to  growing  crops.  Fortunately,  most  of  this  precipitation  falls  as  mountain  snow  which  stays 
on  the  ground  for  months,  melting  later  to  sustain  streamflow  during  the  period  of  greatest  demand  during  late 
spring  and  summer.  Thus,  nature  provides  in  mountain  snow  an  imposing  water  storage  facility. 

The  amount  of  water  stored  in  mountain  snow  varies  from  place  to  place  as  well  as  from  year  to  year  and 
accordingly,  so  does  the  runoff  of  the  streams.  The  best  seasonal  management  of  variable  western  water  supplies 
results  from  fore -knowledge  of  the  runoff. 

A  snow  survey  consists  of  a  series  of  about  ten  samples  taken  with  specially  designed  snow  sampling  equipment 
along  a  permanently  marked  line,  about  1000  feet  in  length,  called  a  snow  course.  The  use  of  snow  sampling 
equipment  provides  snow  depth  and  water  equivalent  values  for  each  sampling  point.  The  average  of  these  values 
is  reported  as  the  snow  survey  measurement  for  a  snow  course. 


Snow  surveys  are  made  monthly  or  semi-monthly  beginning  in  January  or  February  and  continue  through  the  snow 
season  until  April,  May  or  June.  Currently  more  than  1400  western  snow  courses  are  measured  each  year.  These 
measurements  furnish  the  key  data  for  water  supply  forecasts. 

By  relating  snow  survey  measurements  taken  over  a  period  of  years  to  spring-summer  runoff  during  the  same 
period,  relationships  have  been  developed  which  make  it  possible  to  forecast  seasonal  runoff  several  months  in 
advance  of  occurrence.  In  order  to  make  a  forecast,  once  a  forecast  relationship  has  been  developed,  the  maximum 
snow  water  content  at  previously  selected  key  snow  courses  is  usually  entered  in  the  forecast  relationship.  More 
accurate  forecasts  are  often  obtained  when  other  factors  such  as  soil  moisture,  base  flow  and  spring  precipita- 
tion are  considered  and  included  in  the  forecast  relationships. 

Listed  below  are  the  Federal-State-Private  Cooperative  Snow  Survey  and  Water  Supply  Forecast  reports 
available  for  the  West  which  contain  detailed  information  on  snow  survey  measurements,  streamflow  forecasts, 
reservoir  storage,  soil  moisture  and  other  guide  data  to  water  management  and  conservation  decisions. 

PUBLISHED  BY  SOIL  CONSERVATION  SERVICE 

reports  issued  locati on  cooperating  with 

River  basins 

Colorado  and  State  of  Utah  Monthly  (Jan. -may)          salt  lake  City.  Utah          Utah  State  Engineer  and  Other 

agenc  i  es 

Columbia  Monthly  (Jan. -May)          Boise.  Idaho   Idaho  State  Reclamation  Engineer 

Upper  Missouri  and  State  Monthly  (Feb. -May).         Bozeman.  Montana   mont.  Agr.  Exp.  Station 

of  Montana 

West-Wide   Oct.  I.  Apr.  I,  may  l_  Portland.  Oregon   all  Cooperators 

STATES 

Alaska  Monthly  (Mar. -may)          Palmer.  Alaska   Alaska  S.C.D. 

Arizona  Semi-monthly   Phoenix.  Arizona  Salt  R.  valley  water  users  Assoc. 

(Jan. 15  -  Apr.1)  Ariz.  Agr.  Exp.  station 

Colorado  and  New  Mexico  Monthly  (Feb. -may)          Fort  Collins.  Colorado       Colo.  Agr.  Exp.  Station 

Colo.  State  Engineer 
N.  Me x.  State  Engineer 

Idaho  Monthly  (Feb. -May)          Boise.   Idaho   Idaho  State  Reclamation  engineer 

Nevada  Monthly  (Feb. -Apr.)         Reno,  Nevada  Nevada  Dept.  of  Conservation  and 

Natural  Resources  - 
Division  of  water  Resources 

Oregon  monthly  (Jan. -May)  Portland.  Oregon   Ore.  agr.  Exp.  Station 

Oregon  State  engineer 

Washington  Monthly  (Feb. -May)          Spokane.  Washington  wn.  State  Dept.  of  Conservation 

Wyoming  Monthly  (Feb. -June)        Casper,  Wyoming  Wyoming  State  Engineer 


Copies  of  these  various  reports  nay  be  secured  from:    Head,  Water  Supply  Forecasting  Section 

Soil  Conservation  Service. 
209  S.  W.  Fifth  Ave.,  Portland  4,  Oregon 
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REPORTS  ISSUED  AGENCY 

British  Columbia  Monthly  (Feb. -June)  Comptroller.  Water  Rights  Br..  Dept.  of  Lands  and 

Forests.  Parliament  Bldg. .  victoria,  B.C..  Canada 

CALIFORNIA.  MONTHLY    (FEB. -MAY)   CALIF.    DEPT.    OF   WATER   RESOURCES.    SACRAMENTO,  CALIF. 
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(p)    Storage  gage   installed  on  or   in  vicinity  of  snow  course. 


ARIZONA  WATER  SUPPLY  OUTLOOK 


March  1,  1j61 


*********************** 

*  The  Water  Supply  Outlook  for  the  Salt  * 

*  River  Project  is  good  due  to  the  above  * 

*  normal  storage  frcm  last  year.    For  the  * 

*  rest  of  the  State,  however,  the  outlook 

*  is  poor.    Stream  flow  will  be  much  below  * 

*  average  on  all  streams*  * 
*********************** 


SNOW  COVER;    Warm  temperatures  and  very  little  additional  snowfall  have 
caused  a  decrease  in  snow  cover  everywhere  except  the  three  highest 
snow  courses  in  the  White  Mountains.    The  snow  pack  is  now  757<>  of 
normal  on  the  Upper  Gila  Watershed,  59%  on  the  Salt,  38%  on  the 
Little  Colorado  and  14%  on  the  Verde. 

RESERVOIR  STORAGE:     There  was  a  slight  decline  in  stored  water  the  last 
two  weeks.    The  eight  major  reservoirs  in  central  Arizona  are  now 
37%  of  capacity  and  140%  of  average.    The  Salt  River  Project  reser- 
voirs are  60%  of  capacity  and  160%  of  average.    San  Carlos  Reservoir 
is  almost  empty,  containing  .2%  of  capacity  and  37,  of  average. 
Lake  Pleasant  and  Lyman  Reservoir  are  slightly  above  normal,  but 
much  below  capacitv,    Show  Low  Lake  is  still  almost  empty*. 

SOIL  MOISTURE:    Soil  moisture  is  decreasing  in  most  parts  of  the  water- 
shed.   The  high  elevation  soil  moisture  stations  show  a  slight 
increase  as  a  result  of  melting  snow. 

PRECIPITATION:    Since  January  1,  precipitation  on  Arizona  watersheds  has 
been  only  35%  of  normal,  according  to  the  U.  S.  Weather  Bureau 
records, 

STREAM  FLOW  AND  WATER  SUPPLY:     The  stream  flow  forecasts  have  been 

reduced  on  all  Arizona  streams*    Much  below  normal  runoff  may  be 
expected  this  year  for  the  March  through  May  period.    The  Little 
Colorado  and  Verde  Rivers  are  forecasted  at  25%  and  32%  of  average, 
respectively.    The  Gila  River  and  San  Francisco  River  forecasts 
are  better,  with  a  62%  and  72%  of  average,  respectively.  The 
Salt  River  will  produce  about  half  of  its  usual  flow. 

There  will  be  adequate  irrigation  water  for  the  Salt  River  Project. 
Other  areas  In  Arizona  will  be  short,  especially  the  San  Carlos 
Project. 


STREAM  FLOW  FORECASTS  -  MARCH  1,  1961 


The  following  summarized  runoff  forecasts  are  based  principally  on  mountain 
snow  cover  and  on  the  assumption  that  precipitation  and  temperature  will  be 
near  average  from  the  present  time  to  the  end  of  the  forecast  period. 
Appreciable  deviations  from  normal  of  temperature  and/or  precipitation  will 
correspondingly  modify  these  forecasts. 


SEASONAL  STREAM  FLOW  IN  THOUSANDS  OF  ACRE  FEET 
FORECAST  PERIOD      MARCH  -  MAY  INCLUSIVE 


SUB -WATERSHED,  STREAM 
an  a  oiAiJAJi.\i 

Forecast 
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15-iear 

Measured  Runoff 

1961 

Average 

I960 

1959 

1958 

Average 

Salt  River  at  Intake 

95.0 

48 

322.2 

36.3 

538.0 

200.1+ 

Tonto  River  above  Roosevelt 

9.0 

36 

42.0 

3-3 

68.3 

25-0 

Verde  River  above  Horseshoe 

40.0 

32 

139.3 

38.6 

245-2 

124.9 

Gila  River  at  Virden 

17.0 

62-,. 

58.7 

7-0 

145-7 

27-6 

Frisco  River  at  Clifton 

18.0 

72 

59.2 

I85.O 

25-3 

Little  Colorado  River 
above  Lyman  Dam* 

1.4 

25 

13.5 

0.8 

22.6 

5-6 

*  Forecast  period  for  Little 

Colorado 

River  above  Lyman  Dam  is 

for 

March  -  June,  inclusive. 


STATUS  OF  ARIZONA  RESERVOIR  STORAGE  -  ABOUT  MARCH  1,  1961 


SUB- 

USABLE 

USABLE 

STORAGE  - 

1000s  ACRE 
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WATERSHED 

and/ or 
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RESFRVOTR 

CAPACITY 
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i  Q  Q 
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26.8 
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18.5 

24.9 

Gila 

San  Carlos 
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2„8 

205.8 

108.0 

102.2 

Verde 
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39.8 
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97.4 

54.4 
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124.6 

25.5 
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1,381.6 
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834.1 
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245.1 

241.6 
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238. 3 
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47.3 
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57.0 
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69.0 

64. 1 

O  Q  C 
JO.  J 
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RIVER  SUB 
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Lake  Havasu 

619,4 

533,7 

551.7 

549.0 

559.2 

Colorado 
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1,810,0 
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1,727.0 

1,701.0 

1,467.0* 

Colorado 

Lake  Mead 

27,207.0 

18,755.0 
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21,190.0 

16,929.0 

Little 
Colorado 

Lyman 

30.6 

6.8 

10.6 

18.7 

6.3 

Little 
Colorado 

Shew  Low  Lake 

5.1 

0.3 

4.8 

0.1 

^Average  is  for  less  than  15  years  of  record  in  the  1943-57  period. 
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RELATIVE  SNOW  WATER  ACCUMULATION 

in  ARIZONA 


MARCH  i,  1961 


This  graph  represents  the  average  snow  water  content  on 
eleven  selected  snow  courses  on  Arizona  Sub-Water  sheds . 


ARIZONA  SNOW  SURVEYS  -  ABOUT  MARCH  1,  1961 
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Canyon  Creek#2 

10  R7- 

M 

7500 

2/27 

4 

0.7 

8.7 

2.3 



3 

McNary 

9R2- 

M 

7200 

2/28 

T 

T 

7.7 

0.8 

2.4 

22 

Milk  Ranch 

9RI 

7000 

2/28 

T 

T 

4.5 

0.0 

0.9 

20 

Workman  Creek 

10  SI 

6900 

2/24 

T 

T 

10.4 

1.9 

1.5** 

9 

Forest  Dale 

10  R6 

6430 

2/28 

T 

T 

2.7 

0.3 

1.0 

22 

VERDE  RIVER 

Snow  Bowl 

11P4 

10260 

Report  Delayed 

-— 





0 

Happy  Jack 

11R5 

7630 

2/28 

T 

T 

11.1 

T 

2„6** 

9 

Gaddes  Canyon 

12R4 

7600 

2/28 

3 

0,8 

9.4 

5.2 

2.7** 

7 

Mormon  Mountain 

11R3 

M 

7500 

2/28 

3 

1.1 

9.6 

2.9 

4.6** 

11 

Mormon  Lake* 

11R4 

7350 

2/28 

3 

1.1 

7.5 

2.1 

4 .  9** 

14 

Fort  Valley* 

11P2 

7  350 

2/28 

0 

0v0 

5.6 

2.7 

2.3** 

14 

Mingus  Mountain 

12  R3 

7100 

2/28 

0 

0.0 

2.5 

1.7 

1 .  1** 

14 

Chaiender 

12P1- 

M 

7100 

2/28 

1 

0.6 

6.1 

3.4 

2.8** 

14 

Casner  Park 

11R2- 

M 

6930 

2/28 

T 

T 

7  .5 

2.3 

2.2** 

10 

Munds  Park 

11R1- 

M 

6500 

2/28 

0 

0.0 

5.4 

1.7 

1.6** 

10 

Iron  Springs* 

12R2 

6200 

2/25 

0 

0.0 

0.0 

0.0 

1.2** 

15 

Camp  Wood 

12RI 

5700 

3/1 

0 

0.0 

0.6 

2.5 

0.8** 

15 

*  On  Adjacent  Drainage. 
**  Average  is  for  less  than  15  years  of  record  in  the  base  period. 


ARIZONA  SNOW  SURVEYS  -  ABOUT  MARCH  1,  1961 


1961  PAST  RECORD 


SUB -WATERSHED 

Date 

Snow 

Water 

Water 

Content 

(In.) 

Prio 

and 

of 

Depth 

Content 

1943-57 

Yrs, 

SNOW  COURSE 

No. 

Elev. 

Survey 

(In.) 

(In.) 

1960 

1959 

Average 

Reco 

WILLIAMS  RIVER 

Iron  Springs 

12R2 

6200 

2/25 

0 

0.0 

0.0 

0.0 

1.2** 

15 

Camp  Wood* 

12R1 

5700 

3/1 

0 

0.0 

0.6 

2.5 

0.8** 

15 

Willow  Ranch 

13P1 

5000 

2/28 

0 

0.0 

0.0 

O.S^ 

10 

IXDWER  COLORADO  RIVER 

Bright  Angel 

12N1 

8400 

2/28 

19 

5.8 

9.4** 

12 

Grand  Canyon 

11P1 

7500 

2/28 

1 

0.3 

4.6 

1.8 

2.1** 

14 

Fort  Valley 

11P2 

7350 

2/  28 

0 

0.0 

5.6 

2.7 

2*3 

14 

Cha lender* 

12P1-M 

7100 

2/28 

1 

0.6 

6.1 

3.4 

2.8** 

14 

LITTLE  COLORADO 

RIVER 

Ft.  Apache 

9R5 

9160 

2/26 

18 

5.1 

12.3 

4.6 

6.8** 

10 

Baldy 

9S1 

9125 

2/26 

16 

5.1 

11.8 

2.8 

5.9** 

11 

Nutrioso 

9S4 

85C0 

2/28 

4 

1.0 

3.8 

T 

1.7 

23 

Happy  Jack* 

11R5 

7630 

2/28 

T 

T 

11.1 

T 

2.6** 

9 

Gentry 

10R5 

7600 

2/27 

3 

0.3 

8.0 

2.9 

2.4** 

9 

Heber 

10R4 

7600 

2/27 

4 

0.7 

9.0 

2.4 

2.4** 

10 

Canyon  Creek  #2 

10R7-M 

7500 

2/27 

4 

0.7 

8.7 

2.3 

3 

Mormon  Mountain 

11R3-M 

7500 

2/28 

3 

1.1 

9.6 

2.9 

4.6** 

11 

Mormon  Lake 

11R4 

7350 

2/  28 

3 

1.1 

7.5 

2.1 

4.9** 

14 

Fort  Valley 

11P2 

7350 

2/28 

0 

0.0 

5.6 

2.7 

2.3** 

14 

KcNary 

9R2-M 

7200 

2/28 

T 

T 

7.7 

0.8 

2.4 

22 

Forest  Dale 

10R6 

6430 

2/28 

T 

T* 
X 

2.7 

0.3 

1.0 

22 

*  On  Adjacent  Drainage. 
**  Average  is  for  less  than  15  years  of  record  in  the  base  period. 


LIST  OF  SNOW  SURVEYORS 


SNOW  COURSE 

SURVEYOR 

Baldy   

SCS  and  SRVWUA 

Bear  Wallow   

Forest  Service  - 

Angus  Porter 

Beaver  Head   

N.  A.  Josh 

Bright  Angel   

National  Park  Service 

Camp  Wood   

Mrs.  C.  C.  Merritt 

Canyon  Creek  #2   

SCS  and  SRVWUA 

SCS  and  SRVWUA 

Chalender   

Forest  Service  - 

Maclntyre 

Corcnado  Trail   

Forest  Service  - 

Bill  Brainard 

Forest  Bale   

Fort  Apache  Reservation  -  Boyer  and  Endfield 

Frisco  Divide   

Forest  Service  - 

Joe  Clayton 

SCS  and  SRVWUA 

Fort  Valley   

Rocky  Mountain  Forest  &  Range  Experiment  Station 

Gaddes  Canyon   

SCS  -  Bill  Gray 

Gentry   

SCS  and  SRVWUA 

Grand  Canyon   

National  Park  Service  -  Eobt.  Heyder 

Happy  Jack   

Emil  0.  Ryberg 

Heber   

SCS  and  SRVWUA 

Ice  King   

James  R.  Wray 

C.  H.  McCauley 

Iron  Springs   

Ernest  Saxby 

McNary   

Fort  Apache  Reservation  -  Boyer  and  Endfield 

Maverick  Fork   

SCS  and  SRVWUA 

Fort  Apache  Reservation  -  Boyer  and  Endfield 

Mingus  Mountain   

SCS  -  Bill  Gray 

James  R.  Wray 

Mormon  Lake   

SCS  and  SRVWUA 

Mormon  Mountain   

SCS  and  SRVWUA 

Munds  Park   

SCS  and  SRVWUA 

Forest  Service  - 

Bill  Brainard 

Pacheta   

Foch  Phillips 

Redstone  Trail   

James  R.  Wray 

Forest  Service  - 

Angus  Porter 

Forest  Service  - 

Jay  Shoemaker 

State  Line   

Forest  Service  - 

Joe  Clayton 

Taylor  Creek   

C.  H.  McCauley 

Willow  Ranch   

Tiny  Miller 

Workman  Creek   

Rocky  Mountain  Forest  &  Range  Experiment  Station 

The  Following  Organizations  Cooperate 

in  the  Arizona  Snow  Survey  Work 


FEDERAL 

Department  of  Agriculture 

Soil  Conservation  Service 

Forest  Service 

Apache  Forest 
Coconino  Forest 
Coronado  Forest 
Gila  Forest 
Kaibab  Forest 
Prescott  Forest 

Rocky  Mountain  Forest  and  Range  Experiment  Statio 

Department  of  Commerce 
Weather  Bureau 

Arizona  Section 

Department  of  Interior 

Bureau  of  Reclamation 
Region  III 

Geological  Survey 

Arizona  District 

Bureau  of  Indian  Affairs 

Fort  Apache  Reservation 

National    Park  Service 

Grand  Canyon   National  Park 

Gila  Water  Commissioner 
Sa  f  f  ord  ,  Arizona 

STATE 

Arizona    Agricultural    Experiment  Station 
IRRIGATION  PROJECTS 

Salt  River  Valley  Water  Users'  Association 
Phoenix,  Arizona 

San  Carlos   Irrigation  and   Drainage  District 
Coolidge,  Arizona 

PRIVATE 

Southwest  Lumber  Mills,  Inc. 
Mc  Nary,  Arizona 

Other  organizations  and  individuals  furnish  valuable  infor- 
mation for  the  snow  survey  reports.     Their  cooperation  is 
gratefully  acknowledged. 


UNITED  STATES   DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 
P.    0.    BOX  929 
PHOEN IX.    A  R 1  ZONA 


OFFI CI AL  BUSINESS 


POSTAGE  AND  FEES   PAI D 
U.    S.    DEPARTMENT  OF  AGRICULTURE 


Federal  •  State  -  Private 
COOPERATIVE  SNOW  SURVEYS 


Furnishes  the  basic  data 
necessary  for  forecasting 
water  supply  for  irrigation, 
domestic  and  municipal  water 
supply,  hydro  electric  power 
generation,  navigation, 
mining  and  industry 


The  Conservation  of  Water  begins 
with  the  Snow  Survey'''' 


) 
) 


